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Description

[0001] The present invention relates to a decoder for
a race timing system. The present invention further re-
lates to a race timing system for detecting passing sports
timing transponders in a sports event.

[0002] In the field of timing at sports events, for exam-
ple running events, marathons, bicycle races, skiing rac-
es, carraces, horse races or others, timing of participants’
start, finish, and split times plays an important role. In
prevailing timing systems, oftentimes a person, a vehicle
or an animal, whose time is to be measured, carries a
radio element (sports timing transponder, in particular an
active or passive RFID tag) for non-contact, automated
timing. Runners, for instance, may carry radio elements
that are attached to shoe laces or to a bib number for
being pinned to the participant’s shirt or pants.

[0003] At start, finish and split time positions along a
track, measuring points are provided to detect the pres-
ence of the radio element and determine a passing time,
i.e. a moment in time at which the radio element passes
the measuring point. For this purpose, a measuring point
usually comprises a corresponding antenna and data
processing means to process the received data. Usually,
the determined passing times for the participants are then
communicated to a central evaluation point for access
by the organizers of the event and the participants.
[0004] In this context, a sports timing transponder par-
ticularly designates a radio element that is able to trans-
mitand receive radio signals. A sports timing transponder
may refer to a passive RFID tag that has no integrated
energy source or to an active RFID tag with an included
battery. In the case of a passive RFID tag, the sports
timing transponder is usually activated, i.e. read out, up-
on passing a measuring point, by a corresponding RFID
reader that can determine the passing time based on one
or multiple reads. In the case of an active RFID tag, usu-
ally aninductive loop is detected by the tag and a passing
time is calculated in the tag based on multiple detections
to be transmitted to a corresponding apparatus for further
processing and/or evaluation.

[0005] Currentsports timing systems for passive RFID
tags usually include a suitcase-sized apparatus (usually
referred to as decoder) comprising the RFID reader. This
decoder is connected to a corresponding RFID antenna.
The antenna is often a ground antenna that is integrated
in a cable channel, or a side antenna that is positioned
at a side of a race track on a tripod. Apart from the RFID
reader, which is usually an RFID reader originally intend-
ed for logistics applications, current decoders include at
leasta battery, a processing module and different options
for communication.

[0006] In this context, EP 3 832 520 A1 relates to an
apparatus for determining a passing time of a passive
RFID sports timing transponder, comprising: a housing
for protecting the apparatus from environmental effects;
an RFID reader unit connected to an RFID antenna for
remotely determining an identity and a passing time of
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the sports timing transponder upon passing the appara-
tus; a location unit for determining a location of the ap-
paratus; a mobile communication unit connected to amo-
bile communication antenna for transmitting the identity
and the passing time of the sports timing transponder
and the location of the apparatus to a remote processing
unit; and a neighbor communication unit for communi-
cating with another similar apparatus in an immediate
spatial vicinity to synchronize operation of the RFID read-
er unit and an RFID reader unit of the other similar ap-
paratus to avoid interference, wherein the RFID reader
unit, the RFID antenna, the location unit, the mobile com-
munication unit and the neighbor communication unit are
integrated in a common printed circuit board that is
mounted within the housing. The present invention fur-
ther relates to a system for timing a sports event.
[0007] JP HO8 57104 A relates to a system by which
placings of racers, times and passages at check points
can be measured and detected correctly automatically.
[0008] US 2006/0002079 A1 relates to a protection de-
vice for connectors which are to be connected to elec-
tronic interfaces at a panel of a computer chassis. The
protection device includes a bracket secured to the panel,
and a cover pivotally attached to the bracket for shielding
the connectors.

[0009] US 2004/0257294 A1 relates to a loop-type an-
tenna for use as a transmission/reception beacon in a
radiofrequency identifying system. The antenna can con-
sist of a single wire with a horizontal median portion and
vertical end portions.

[0010] US 2006/0217232 A1 relates to a lap counter
system for multiple runners that automatically counts and
times one or more runner(s) during a workout session
exercise at either an indoor or outdoor running track.
[0011] Relevantdrawbacks of current solutions are of-
tentimes their limited flexibility with respect to varying re-
quirements at different events. Usually, a timer, i.e. a
person providing timing services, is in need of hardware
that can be used for different application scenarios. In
particular, some events make use of active RFID-tags
whereas others make use of passive RFID-tags. Further-
more, the situation at the start, finish and split-time posi-
tions is often not known in advance so that a flexible set-
up needs to be possible. The width of the race track may
vary and may not be known in advance. In addition, a
quick and easy set-up at the location of the sports event
is needed. Often unskilled workers are thereby setting
up the system that have no or little specific experience
so that a simple set-up is essential. Still further, since
usual application scenarios are outdoors, it is essential
that weather conditions, such as high or low tempera-
tures, rain or sunlight, do not hamper the application of
the timing system.

[0012] In view of the above, the present invention ad-
dresses the problem of providing a robust, flexible-to-use
and easy-to-set up solution for race timing. In particular,
it is desired to provide a decoder that can be operated in
outdoor conditions and that provides a high flexibility with
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respect to varying requirements at different sports
events. Furthermore, it is desired to provide an easy and
comfortable-to-use race timing system.

[0013] To solve this problem, a first aspect of the
present invention relates to a decoder for a race timing
system, comprising:

- areader interface for receiving detections of sports
timing transponders passing an antenna;

- a cable connection interface for connecting a net-
work cable and/or a computer interface cable;

- auser interface for providing configuration feedback
to a user;

- a processing unit for determining passing times of
participants in a sports event based on the detec-
tions; and

- ahousing for protecting the processing unit from en-
vironmental impact, wherein

- the user interface is included in the decoder and is
arranged on a top side of the housing and on an
outside of the housing for providing user access and
the cable connection interface is arranged under a
protective flap that is configured to provide user ac-
cess to the cable connection interface in an open
state and to shield the cable connection interface
from environmental impact in a closed state.

[0014] In another aspect the present invention relates
to a race timing system, comprising:

- adecoder as described above, and a detection as-
sembly including an antenna and a calculation unit
connected to the antenna, said antenna and calcu-
lation unit being positioned in a channel element,
wherein

- said calculation unit includes RFID reader circuitry.

[0015] Preferred embodiments of the invention are de-
fined in the dependent claims. It shall be understood that
the claimed race timing system has similar and/or iden-
tical preferred embodiments as the claimed decoder, in
particular as defined in the dependent claims and as dis-
closed herein.

[0016] The present invention is based on the idea of
combining an externally arranged and permanently ac-
cessible user interface with a cable connection interface
that is arranged under a protective flap to be protected
from environmental impact. Consequently, it becomes
possible that a network cable and/or a computer interface
cable are connected to the decoder by means of aregular
plug. Itis not necessary to make use of a connector being
suitable for outdoor operations and being shielded
against water and other impacts. Usually, the users on
site at a sports event want to use their regular equipment
to connect to the decoder and to further process the de-
tections.

[0017] Areaderinterface allows connecting the decod-
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er to equipment for detecting sports timing transponders.
A cable connection interface allows connecting the de-
coder to a computer network or to a computer to establish
a connection to further process the detections. A user
interface is provided to provide configuration feedback
to the user. For instance, the user might be provided with
information regarding current detections or also regard-
ing configuration parameters of the decoder or of equip-
ment connected to the decoder. The processing unit of
the decoder is housed in a housing and thereby shielded
from environmental impacts such as rain, splash water,
sun, dust etc.

[0018] In comparison to previous approaches in which
both the cable connection interfaces as well as the user
interface are arranged under a protective flap, the de-
coder of the present invention provides a better usability.
In particular, in harsh environmental conditions such as
rain or snow or others, failures resulting from water en-
tering into the decoder housing via one of the connected
cables are prevented. The reliability of the race timing
system is improved. It is assured that the decoder and
the race timing system can be used in all weather con-
ditions. In addition, an easy and fail-safe operation of the
decoder in the race timing system is possible, also ena-
bling unskilled workers to provide timing services.
[0019] Inanembodimentthe reader interface includes
a passive RFID connector for connecting to an RFID
reader circuitry having an antenna connected thereto and
for receiving detections of passive sports timing trans-
ponders from the RFID reader circuitry. The antenna
does not form part of the decoder. The passive RFID
connector preferably corresponds to a cable connector
arranged on the outside of the housing. Additionally or
alternatively, the reader interface includes a loop antenna
connector for connecting to an induction loop for com-
municating with active sports timing transponders. For
instance, it is possible that an electric field for detection
by active sports timing transponders is induced and the
reader interface further includes a wireless communica-
tion antenna for communicating with said active sports
timing transponders. Said loop antenna connector pref-
erably corresponds to a cable connector arranged on the
outside of the housing. In other words, it is possible to
connect the decoder to an RFID reader arranged exter-
nally or to directly connect the decoder to an induction
loop for making use of active RFID sports timing trans-
ponders. Usually, corresponding cables are arranged on
the outside of the housing for easy access. Usually, such
cable connectors are waterproof or water-resistant.
[0020] In another embodiment the protective flap is
configured to cover an upper portion of a front side of the
housing and is pivotably hinged about a pivot axis sub-
stantially parallel to a top side of the housing and a front
side of the housing, said pivot axis preferably lying in a
top side plane of the housing. Additionally or alternatively,
the protective flap has a curved shape, in particular span-
ning an angle of about 90°. By making use of a protective
flap that is hinged about an axis in a top side plane of the
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housing and that has a curved shape, a larger dimen-
sioned cable connection interface becomes possible.
This allows easy access and comfortable operation.
[0021] In another embodiment the user interface in-
cludes a water-resistant display, preferably a mono-
chrome LCD display and/or a display with a multicolor
screen backlighting. Additionally or alternatively, the user
interface is arranged on a top side of the housing. The
use of a water-resistant display makes it possible to show
a range of different information to the userindependently
of weather conditions. A monochrome LCD display pro-
vides for a good readability even in sunlight conditions.
A multicolor screen backlighting makes it possible to pro-
vide the user with additional information, e.g. about a
current position of the respective decoder. For instance,
itmay be indicated thatthe decoderis located at a specific
split-time position by attributing a color to this split-time
position. This allows for an efficient communication be-
tween the operating personnel. The arrangement of the
user interface on the top side of the housing provides for
easy access and good readability.

[0022] In an embodiment the housing and/or the pro-
tective flap includes a locking mechanism having a mag-
net for magnetically holding the protective flap in the
closed state. This magnet-based locking mechanism al-
lows for easy access in combination with a secure locking
of the protective flap in the closed state. Connection of
cables to the cable connection interface becomes easy
and efficient.

[0023] In anembodimenta lower portion of the protec-
tive flap is configured to cover a section of the housing
below the cable connection interface in the closed state.
Additionally or alternatively, the housing includes a brush
extension for reaching to the lower portion of the protec-
tive flap in the closed state for allowing a network cable
and/or a computer interface cable to pass through the
brush extension to connect to the cable connection in-
terface albeit maintaining a barrier for environmental im-
pact, in particular splash water. The protective flap reach-
es lower than the cable connection interface so that a
physical barrier for water is provided. Water will drip down
the protective flap in the closed state and not be able to
reach the cable connection interface. Additionally or al-
ternatively, the brush extension assures that no water
can run along a cable and enter the cable connection
interface due to a capillary effect. Robustness against
rain, splash water and/or dust is further improved.
[0024] In an embodiment the housing includes a top
connection portion in an area of the top side of the hous-
ing and a matching bottom connection portion in an area
of the top side of the housing and a matching bottom
connection portion in the area of a bottom side of the
housing for allowing a stackability of multiple decoders.
Preferably, the housing includes a recess in the area of
the bottom side of the housing matching a space for open-
ing and closing a protective flap of a below-stacked fur-
ther decoder. Stacking the decoders provides for an ef-
ficient storability of multiple decoders. If, in this stacked
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state, it is still possible to access the cable connection
interface by opening the protective flaps, an efficient
charging, reprogramming, software updating etc. can be
allowed. For this, the protective flap of one decoder opens
into the recess of the above-stacked decoder. Conse-
quently, all protective flaps of multiple decoders in a stack
of decoders can be opened.

[0025] Inanembodimentthe housingincludes two bat-
tery compartments for housing two batteries and a bat-
tery fixation mechanism configured to fixate a battery in
afirst battery compartment while allowing a replacement
of abattery in a second battery compartment. The battery
fixation mechanism includes two further protective flaps
for closing the two battery compartments and a closing
element for securing the further protective flaps in a
closed state.

[0026] The closing elementis configured to simultane-
ously close both further protective flaps to fixate two bat-
teries in the two battery compartments in a first position
and selectively close one of the further protective flaps
while opening the other of the further protective flaps in
a second and third position to fixate one battery while
allowing a replacement of the other. The closing element
is preferably pivotable between the first, second and third
position. The use of two batteries makes it possible that
one battery is replaced during runtime. While replacing
one battery the other can power the decoder. Also, re-
dundancy can be provided. By making use of protective
flaps for closing the two battery compartments, robust-
ness against environmental impacts is improved. The
batteries are shielded from water, dust etc. The closing
element assures that only one protective flap can be
opened at each point in time so that continuous power
supply of the decoder is assured. If only one battery com-
partment can be opened at a time, it is made sure that
always one battery remains in the battery compartment
to provide power to the decoder. This functionality can
preferably be implemented in the form of a pivotable clos-
ing element. This allows for an efficient implementation
and a good usability.

[0027] In an embodiment the two further protective
flaps are transparent to allow the user to visually assess
apresence and/or a charging state indication of batteries
in the two battery compartments. Additionally or alterna-
tively, the two further protective flaps are arranged on a
same side of the decoder as the protective flap. Trans-
parent further protective flaps allow assessing whether
one or two batteries are inserted in the battery compart-
ments. For instance, batteries may be used that provide
a charging state indication. This can be read through a
transparent further protective flap by a user so that an
efficient assessment of a charging state of a battery be-
comes possible. If the further protective flaps are ar-
ranged on the same side of the decoder as the protective
flap, it becomes possible to store the decoders in a stack
of decoders, and to connect cables to the cable connec-
tion interface in addition to replacing or accessing the
batteries simultaneously. This arrangement thereby im-
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proves the usability and the efficiency when handling
multiple decoders.

[0028] In an embodiment the decoder includes a ven-
tilation unit for ventilating an inside of the housing with
outside air. A ventilation strength is controlled based on
areading of a temperature sensor and a humidity sensor
included in the decoder. By making use of readings from
both the temperature sensor and the humidity sensor, a
weather-adapted control of the ventilation unit becomes
possible. For instance, if decoders are used in a skiing
event and are stored in a comparably warmer storage
before being placed outside in the snow, it may make
sense to ventilate the inside in spite of a low temperature
to remove humidity from condensation water from the
inside of the housing. This improves the robustness
against changing weather conditions and increases a de-
coders lifetime.

[0029] In an embodiment, the decoder includes a ven-
tilation outlet connecting an inside of the housing with an
outside and a ventilation inlet connecting the outside with
the inside. The ventilation outlet and the ventilation inlet
are arranged under the protective flap. The protective
flap preferably includes a barrier protrusion for forming
an airflow barrier between the ventilation outlet and the
ventilation inlet under the protective flap in the closed
state. Particularly, this barrier protrusion can include an
opening for a plug of a power cable so thatthe plug closes
the barrier protrusion when plugged in. The outlet and
the inlet are shielded from environmental impacts by be-
ing placed under the protective flap. Robustness of the
decoder is improved. The barrier protrusion assures that
no or only little direct airflow between the inlet and the
outlet occurs under the protective flap that could reduce
efficiency of the ventilation. The opening for the power
plug is closed when the power cable is plugged in. In
other words, the airflow between the inlet and the outlet
is particularly reduced when the power plug is plugged
in and ventilation is necessary since batteries can be
charged etc.

[0030] In an embodiment the decoder includes an
RFID chip for carrying information on the decoder, in par-
ticular an identification information for identifying the de-
coder. Preferably, the RFID chip is programmable via the
processing unit. The use of an additional RFID chip pro-
vides the advantage that a contact-free detection of the
decoder becomes possible. For instance, if multiple de-
coders are stored in a storage, an inventory can easily
be performed. By programming the RFID chip, itis there-
by possible to provide additional information. For in-
stance, it may be possible to assess a charging state of
batteries or a software version in the inventory without
requiring the decoders to power up. Energy can be saved
and usability can be improved.

[0031] In an embodiment the decoder includes a
bumper element for placing the decoder on an underlying
surface, said bumper element having a protrusion on a
side of the housing opposite to the side of the protective
flap so that placing the decoder in a position in which the
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cable connection interface faces upwards will cause the
decoder to tip over. The bumper element improves ro-
bustness of the decoder. The protrusion has the effect
that it is impossible to place the decoder in a position in
which the cable connection interface can be subject to
rain. Error-proneness can be reduced and it can be as-
sured that improper use or abnormal handling does not
necessarily results in a defect.

[0032] Inanembodimentthe processing unitis config-
ured to synchronize operation of a multiple RFID reader
circuitries connected in a daisy chain via the reader in-
terface. The term synchronize thereby refers to avoiding
interference between immediately neighboring passive
RFID readers. Neighboring readers may interfere with
one another which can result in a lower detection rate of
the passing sports timing transponders. By synchroniz-
ing (in particular time synchronizing) operation this can
be avoided and the detection rate can be improved. A
daisy chain particularly refers to a connection in series.
[0033] In an embodiment the decoder includes an ac-
tive RFID reader processing circuit for determining pass-
ing times of active sports timing transponders. Addition-
ally or alternatively, the decoder includes a heating unit
for heating a battery in a battery compartment. The heat-
ing unit preferably includes an aluminum board. Addition-
ally or alternatively, the decoder includes a communica-
tion unit for communicating via a mobile communication
network having a first SIM module for receiving a first
physical or virtual SIM card and a second SIM module
for receiving a second physical or virtual SIM card. Pref-
erably the first SIM module is accessible for the user and
the second SIM module is not accessible for the user.
The use of an active RFID reader processing circuit
makes it possible to use the decoder with an induction
loop connected thereto for the communication with
and/or detection of active RFID sports timing transpond-
ers. A heating unit allows optimizing the battery lifetime
and operation of the decoder in cold conditions (in par-
ticular charging batteries in cold environments). Making
use of two different SIM modules allows a user to make
use of his own mobile communication network albeit as-
suring that a connection is maintained also in case in
which the user has not inserted the SIM card or has in-
serted the SIM card that has no connection. Consequent-
ly, the reliability is improved.

[0034] Herein,thetermcircuitry can referto a hardware
implementation by means of different individual electron-
iccomponents, such as resistors, transistors, capacitors,
inductors and dials. It is, however, also possible that the
term circuitry refers to a function implemented in a mi-
crocontroller. This implementation can thereby be based
on soft- and/or hardware. All combinations are possible,
for instance, a portion of the circuitry being implemented
in hardware and another portion being implemented in
the form of software running on a microcontroller. In par-
ticular, itis possible that the calculation unitis implement-
ed inthe form of amicrocontroller thatalso, atleast partly,
carries out further functions. An external force or an en-
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vironmental impact can be a mechanical impact, for in-
stance from a runner stepping onto the channel element
oravesselpassing over the channel element. An external
force or an environmental impact can also be a weather
condition, such as rain, cold/hot temperatures, dust etc.
[0035] Herein, a sports timing transponder particularly
refers to a passive RFID tag that has no integrated energy
source but is activated to send out its identity by an RFID
reader. However, in certain embodiments, a sports timing
transponder may also correspond to an active RFID tag.
A sports event is particularly a running event such as a
marathon or the like. However, a sports event can also
be a bike race, a car race, a ski race, a horse race, a
swimming competition etc. An identity of a sports timing
transponder can particularly be an alphanumeric number
of the RFID tag. This alphanumeric identifier is pro-
grammed to the transponder upon manufacturing. The
determination of a passing time may include activating
and reading the identity of the sports timing transponder
multiple times. The time of the strongest read could then,
e.g., be considered to represent the passing time (pass-
ing time detection based on received signal strength). As
used herein, the term decoder refers to a piece of hard-
ware that is used at a sports event to determine passing
times of passing sports timing transponders. A decoder
does not necessarily decode any signal. In particular, a
decoder does not necessarily include an RFID reader.
The term center protection area does not mean that the
corresponding area is necessarily arranged in the geo-
metrical center. An offset is possible.

[0036] These and otheraspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter. In the following draw-
ings
Fig. 1 shows a schematic illustration of participants
of a sports event having a passing time meas-
ured by a race timing system according to an
aspect of the present invention;

Fig. 2 shows a schematic perspective illustration of
a decoder for a race timing system according
to an aspect of the present invention with a
protective flap in a closed state;

Fig. 3 shows a schematic perspective illustration of
the decoder with the protective flap in an open
state;

Fig. 4 shows a schematic perspective illustration of
a reader interface of the decoder;

shows a schematic illustration of a cable con-
nection interface of the decoder arranged un-
der the protective flap;

Fig. 5

shows a schematic illustration of a brush ex-
tension of the decoder;

Fig. 6
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shows a schematic side view illustration of the
decoder;

shows a schematic illustration of different
mandatory and optional components of the
decoder;

shows a schematic illustration of a floor cable
channel according to an aspect of the present
invention;

shows a schematic illustration of multiple de-
tection assemblies being connected in a daisy
chain;

shows a schematicillustration of an alternative
connection of the multiple detection assem-
blies in a daisy chain;

shows a schematic illustration of the different
components of a calculation unitin a detection
assembly of the present invention;

shows a schematic illustration of a floor cable
channel of the presentinvention being brought
from an operating position (a) via an interme-
diate position (b) into a transport position (c);

shows a schematic illustration of a race timing
system including two decoders connected to
two sides of a floor cable channel;

shows a schematic illustration of a detection
assembly according to an aspect of the
present invention;

shows a schematic illustration of a channel el-
ement according to an aspect of the present
invention;

shows a schematic illustration of a channel el-
ement including an antenna as well as a first
cable, a second cable and a cable in a bypass
protection area;

shows a schematic illustration of a sectional
view of a channel element;

shows a schematic illustration of four channel
elements;

shows a schematic illustration of four detec-
tion assembilies;

shows a schematic illustration of another em-
bodiment of a floor cable channel including
four detection assemblies; and
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Fig. 22  shows a schematic illustration of a channel el-
ement.
[0037] In Fig. 1 a plurality of participants participating

in a sports event is schematically illustrated. The partic-
ipants 10 may particularly be runners in a running event
such as a marathon or the like. A participant 10 is iden-
tified by means of a bib number 12 corresponding to a
participant ID. The bib number 12 can, e.g., be attached
to the participant’s shirt, to a handle bar of a bike or to a
chassis of a race car. In the illustrated example, the bib
number 12 has attached thereto a passive RFID sports
timing transponder 14. This sports timing transponder 14
is used for carrying out a measurement of a passing time
and for determining the identity via RFID when the par-
ticipant 10 crosses the start or finish line or passes a split
time measuring point.

[0038] In order to carry out the measurement of the
passing time, the present invention proposes to make
use of a race timing system 16 that includes a decoder
18 and a floor cable channel 20 that comprises multiple
channel elements 22. In at least some of the channel
elements 22 an antenna is arranged for reading out the
passing sports timing transponders 14 in order to deter-
mine their passing times. Herein, a channel element 22
with an antenna and a calculation antenna arranged
therein is referred to as a detection assembly.

[0039] Figs. 2 to 7 show different views of an embod-
iment of a decoder 18 according to an aspect of the
present invention. In Figs. 2 to 7 but also in all other fig-
ures, corresponding reference numerals refer to the
same components, respectively. However, not all refer-
ence numerals are inserted in all figures for the benefit
of a clearer representation. For the same reason it is
sometimes refrained from inserting the same reference
numerals multiple times in a single figure to designate
several similar components.

[0040] The decoder 18inFigs. 2to 7 includes a reader
interface 24, a cable connection interface 26, a user in-
terface 28, a housing 30 and a processing unit that is
arranged within the housing 30.

[0041] According to the invention, the user interface
28 is arranged on an outside of the housing 30. In the
illustrated example, the user interface 28 includes a dis-
play 32 via which configuration feedback is provided to
a user in addition to multiple buttons 34 that allow for the
user to interact with the decoder 18 and, e.g., provide
configuration information. Particularly, the user can ob-
tain information on a status of the decoder 18 and the
current readouts via the user interface 28. For instance,
passing times of sports timing transponders or also IDs
of passing sports timing transponders can be displayed.
[0042] In the illustrated exemplary embodiment, the
user interface 28 is arranged on a top side of the housing
30 facing upwards when the decoder 18 is put on a
ground surface. The user interface 28 is resistant to rain
or splash water and/or resistant against further environ-
mental impacts such as direct sunlight or mechanical
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stress etc., thereby allowing an operation in outdoor ap-
plications. Preferably, the display 32 can be implemented
in the form of a monochrome LCD display that can be
read out during daylight, if illuminated by the sun. It is
possible that the display 32 is additionally equipped with
a multicolor screen backlighting and can thus be illumi-
nated in different colors. Via this additional information it
becomes possible to efficiently inform a user of configu-
ration parameters such as, for example, information
about a timing position to which the decoder 18 is cur-
rently assigned.

[0043] The cable connection interface 26 particularly
includes a network cable connector and/or a computer
interface cable. In the illustrated example, the cable con-
nection interface 26 includes three different network ca-
ble connectors 36 (network sockets), a regular USB con-
nector 38 as well as a USB-C connector 40. The USB
connector 38 and the USB-C connector 40 are configured
for connecting a computer interface cable corresponding
to a USB cable. The cable connection interface 26 may
include further interfaces such as a power interface 41
for connecting a power cable and others.

[0044] In order to protect the connectors from environ-
mental impacts, in particular splash water, the cable con-
nection interface 26 is arranged under a protective flap
42. Thereby Figs. 2, 4, 6 and 7 illustrate a closed state
of the protective flap 42 whereas Figs. 3 and 5 illustrate
an open state of the protective flap 42 in which the cable
connection interface 26 can be accessed.

[0045] The protective flap 42 is preferably arranged to
cover an upper portion of a front side of the housing 30.
Thereby, the front side corresponds to a side of the hous-
ing 30 that is essentially oriented in a 90° angle to the
top side of the housing and faces in the direction of the
user when the user reads the display 32. As illustrated
in Figs. 3 and 5, the protective flap 42 can be opened to
allow access to the cable connection interface 26. When
the protective flap 42 is flapped open, cables can be con-
nected and disconnected.

[0046] Intheillustrated embodimentthe protective flap
42 is hinged pivotably about a pivot axis 44 that is sub-
stantially parallel to the top side of the housing and the
front side of the housing. As illustrated, the pivot axis 44
is positioned in a top side plane of the housing 30.
[0047] Asitcanbe seeninFigs.2and 3, the protective
flap 42 may particularly have a curved shape that, in the
illustrated embodiment, spans an angle of 90°. In order
to lock the protective flap 42 in place, the illustrated em-
bodiment of the decoder 18 includes a housing 30 having
a locking mechanism 46. This locking mechanism 46
comprises at least one magnet 48 for magnetically hold-
ing the protective flap 42 in the closed state. In the illus-
trated embodiment, two magnets 48 are positioned in a
portion of the housing 30 thatis covered by the protective
flap 42 in a closed state. The magnets 48 interact with
corresponding counterparts 50, in particular magnets or
metal plates that are integrated in the protective flap 42.
When the protective flap 42 is closed, it is kept in place
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by the magnets 48 interacting with the counterparts 50.
It is to be understood that the positions of the magnets
and the counterparts can thereby also be switched.
[0048] In the illustrated embodiment, the protective
flap 42 includes a lower portion 52 that, in a closed state,
covers a section of the housing 30 below the cable con-
nection interface 26. This makes it possible that rain or
splash water that impacts the decoder 18 cannot reach
the cable connection interface 26 and the connectors ar-
ranged therein in spite of capillary effects.

[0049] Further, in the illustrated embodiment, the
housing 30 includes a brush extension 54 that reaches
to the lower portion 52 of the protective flap 42 in the
closed state. The brush extension 54 thereby corre-
sponds particularly to a brush that allows cables to pass
through the bristles but blocks splash water and water
running along a cable from entering into the cable con-
nection interface 26. The bristles of the brush extension
54 further improve the resilience against environmental
impacts by providing an additional barrier.

[0050] In the illustrated embodiment, the reader inter-
face 24 is arranged on a back side of the housing 30 and
includes a passive RFID connector 58 as well as a loop
antenna connector 60.

[0051] The passive RFID connector58 connectstoone
or more RFID reader circuitries which again have an an-
tenna connected. The passive RFID connector 58 is con-
figured to receive detections of passive RFID sports tim-
ing transponders. In particular, the passive RFID con-
nector 58 can be configured for connecting thereto a floor
cable channel including multiple detection assemblies,
each having an antenna and circuitry for detecting RFID
tags.

[0052] The loop antenna connector 60 is configured to
connect to an induction loop for communicating with ac-
tive sports timing transponders. In particular, an electric
field can be induced that can then be detected by active
RFID sports timing transponders. The active RFID sports
timing transponders can themselves calculate a passing
time and transmit their passing time, for instance, via a
wireless connection and a wireless communication an-
tenna 62 of the decoder 18.

[0053] In the illustrated embodiment, the decoder 18
includes a top connection portion 64 that is arranged in
the area of the top side of the housing 30 and a matching
bottom connection portion 66 that is arranged in the area
of a bottom side of the housing 30. The top connection
portion 64 and the bottom connection portion 66 work
together to provide for a stackability of multiple decoders
18. Thereby, itis possible that the top connection portion
64 provides two recesses on the top side of the housing
30 into which two or four protrusions on the bottom side
of the housing 30 forming the bottom connection portion
66 can extend. The stackability thereby provides for a
better storability of multiple decoders 18. Multiple decod-
ers 18 can be stacked one over the next.

[0054] In the illustrated embodiment the housing 30
includes a recess 68 in the area of the bottom side of the
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housing 30 that provides a space for opening and closing
the protective flap 42 of a below-stacked further decoder.
Thus, if multiple decoders are stacked one over another,
it is still possible to open their protective flaps 42 since,
in the open state, the protective flap 42 can extend into
the recess 68 of the above-stacked decoder 18. This re-
sults in an accessibility of the cable connection interface
26 of all decoders in a stack of decoders.

[0055] Still further, the decoder 18 in the illustrated em-
bodiment includes two battery compartments 70 that are
configured to house two batteries. A battery fixation
mechanism 76 makes it possible that batteries are
housed and fixated in the battery compartments. For this,
the battery fixation mechanism 76 includes two further
protective flaps 72 and a closing element 78. The battery
compartments can be closed by means of the two further
protective flaps 72. The further protective flaps 72 can,
e.g., pivot about two pivot axes 74, as illustrated in Fig.
6, to allow access to the batteries. The closing element
78 allows for fixating the two protective flaps 72 in a
closed position.

[0056] Thereby, the closing element 78 is configured
to simultaneously close both further protective flaps 72
in a first position and to selectively close only one of the
further protective flaps 72 while opening the other of the
further protective flaps 72 in a second and third position.
In the illustrated embodiment, the closing element 78 is
implemented in the form of a pivotable and irregularly
shaped element that mechanically fixates both or one of
the two further protective flaps 72. The pivot axis of the
closing element 78 is thereby perpendicular to the illus-
trated plane of projection in Figs. 5 and 6. Preferably, it
is possible that the closing element 78 is held in one of
the first, second and third position by means of a spring
or another locking mechanism. The closing mechanism
78 makes it possible that one battery is replaced while
the other battery remains fixated in the battery compart-
ment 70. Thus, power supply can be maintained while
changing one of the batteries. The two further protective
flaps 72 are preferably transparent to allow a user to vis-
ually assess a presence and/or a charging state indica-
tion of a battery in a battery compartment 70. It is also
possible that the charging state of the batteries assessed
while the decoder itself is not operated and/or in a low-
power mode. In combination with the stackability as de-
scribed above, the transparency makes it possible that
a presence and/or charging state of the batteries is as-
sessed also while multiple decoders are stacked one
over the other.

[0057] The decoder 18 may further include a bumper
element 80. In the illustrated embodiment, the bumper
element 80 comprises two rubber elements thatembrace
the housing 30 on a left and right side. The bumper ele-
ment 80 thereby increases a resistance of the decoder
18 against mechanical stress during storage or during
operation at a site of a sports event. As illustrated in the
profile view in Fig. 7, the bumper element 80 thereby has
a protrusion 82 on the back side of the housing 30 op-
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posite to the side of the protective flap 42. Intheillustrated
embodiment this protrusion 82 is formed so that the de-
coder 18 tips over when being placed on the protrusion
82. The protrusion 82 corresponds to a rounded portion
of the bumper element 80. In other words, the shape of
the bumper element 80 is irregular so that the decoder
cannot securely stand on the ground when the protrusion
82 faces downwards. This makes it impossible to place
the decoder 18 in a position in which the protective flap
42 and the below-arranged cable connection interface
26 face upwards. Thus, even if a user tries to place the
decoder 18 with the cable connection interface 26 facing
upwards in the direction of pouring rain, this is not pos-
sible.

[0058] Fig. 8 schematically illustrates the decoder 18
and its various components. Therein, dashed lines indi-
cate optional components. The decoder 18 includes a
reader interface 24, a cable connection interface 26, a
user interface 28, a processing unit 84, a housing 30 and
a protective flap 42.

[0059] Optionally,the decoder 18 includes a ventilation
unit 86 for ventilating an inside of the housing 30 with
outside air. In the illustrated embodiment, a ventilation
outlet 45 and a ventilation inlet 47 are arranged under
the protective flap 42 so that they are protected from en-
vironmental impacts, in particular splash water and rain.
Air can enter and exit from the space under the protective
flap 42 in the closed state through corresponding open-
ings, e.g. underneath the lower portion 53 of the protec-
tive flap 42.

[0060] As further illustrated, it is possible that the pro-
tective flap 42 includes a barrier protrusion 43 that forms
an airflow barrier between the ventilation outlet 45 and
the ventilation inlet 47 under the protective flap in the
closed state and blocks air from directly flowing between
the inlet and the outlet. In the illustrated example the bar-
rier protrusion 43 corresponds with a lower protrusion 49
arranged in the space under the protective flap 42 in the
closed state. However, other mechanical implementa-
tions are possible in this respect.

[0061] Particularly, this barrier protrusion 43 can in-
clude an opening for a plug of a power cable. When a
power cable is plugged in the opening is closed and the
airflow between the inlet and the outlet is blocked while
charging batteries or performing other power consuming
operations that require ventilation.

[0062] Itis possible that the ventilation unit 86 is there-
by controlled based on a reading of a temperature sensor
88 and a humidity sensor 90 that are arranged within the
housing 30. The ventilation strength of the ventilation unit
86 is thereby adjusted to prevent water condensation in
the inside of the housing that might cause harm to the
electronic components included in the housing 30. The
combination of a temperature sensor 88 with a humidity
sensor 90 has the advantage that water condensation in
the housing can be prevented also in situations where it
is cold outside.

[0063] Further optionally, the decoder 18 can include
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an RFID chip 92 for carrying information on the decoder
18. In particular, the RFID chip 92 is programmable via
the processing unit 84. This makes it possible that even
if the processing unit 84 is not operating or switched on
(e.g.inorder to save energy), information on the decoder
18 can be obtained by reading out the RFID chip 92 with
a corresponding reader. For instance, if multiple decod-
ers 18 are stored, an inventory control is facilitated. By
programming the RFID chip 92 with the processing unit
84 it is possible to further write information on the RFID
chip 92. For instance, the recharging state of a battery
can be provided as further information to be read out.
Energy can be saved since a readout is possible if the
decoder 18 and processing unit 84 are not powered at
all or run at a very low power consumption.

[0064] Further, it is possible that the decoder 18 in-
cludes an active RFID reader processing circuit 94 for
determining passing time of active sports timing trans-
ponders. This active RFID reader processing circuit 94
can particularly interact with an induction loop connected
to the loop antenna connector. The active RFID sports
timing transponders may wirelessly transmit information
to a wireless communication antenna of the decoder.
[0065] Still further, the decoder 18 may include a heat-
ing unit 96 for heating at least one battery in one of the
battery compartments. This heating unit may particularly
include an aluminum board that is arranged close to the
batteries (in particular over the batteries) in the battery
compartments. By heating the batteries or warming the
batteries it becomes possible to operate the decoder 18
also in cold environments (in particular to enable charg-
ing the batteries in cold environments) and increase runt-
ime and lifetime of the batteries.

[0066] Still further, the decoder 18 may include a com-
munication unit 98 for communicating via a mobile com-
munication network. In particular, it is advantageous if
the communication unit 98 has a first SIM module for
receiving a first physical or virtual SIM card and a second
SIM module for receiving a second physical or virtual SIM
card. By making use of two SIM cards, it becomes pos-
sible that one SIM card is accessed by the user whereas
the other SIM card is arranged internally and cannot be
accessed by the user. Thus, it is possible that a user
inserts his own SIM card and communicates via his wire-
less network of choice, whereas another SIM card is pro-
vided by a service provider and assures that the service
provider can access the decoder 18 for providing soft-
ware updates etc. independently of the user’'s own SIM
card and mobile network connection.

[0067] The processing unit 84 is configured to control
the different components. Furthermore, the processing
unit 84 may process data received via the reader inter-
face 24 and communicate the processed data to the in-
ternet. The processing unit 84 may also control compo-
nents, in particular detection assemblies connected via
the reader interface 24, e.g. by providing a synchroniza-
tion signal or configuration parameters. The processing
unit 84 may particularly be implemented in the form of a
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microcontroller or system-on-chip (SoC) running a cor-
responding software.

[0068] Fig. 9 shows aschematicillustration of the race
timing system 16 according to an aspect of the present
invention. The race timing system 16 includes a decoder
18 in addition to a floor cable channel 20 having six chan-
nel elements 22, each including an antenna and a cal-
culation unit to form a detection assembly 102. The cable
channel 20 is connected to the decoder 18 via a cable
100 connecting a calculation unitin a detection assembly
102 to the reader interface of the decoder 18.

[0069] The floor cable channel 20 includes multiple de-
tection assemblies 102, each comprising an antenna and
a calculation unit housed in a channel element 22. The
channel element 22 thereby corresponds to amechanical
protection of the antenna and the calculation unit con-
nected to the antenna to protect the antenna and calcu-
lation unit from external forces such as vessels passing
over the floor cable channel 20, weather conditions like
snow or rain, or participants of a running event etc. The
multiple detection assemblies 102 thereby form a line.
The number of detection assemblies 102 in a line orin a
floor cable channel 20 is thereby flexible. For instance,
six detection assemblies 102 can be connected.

[0070] Figs. 10 and 11 illustrate different options for
the wiring of the multiple detection assemblies 102 of a
floor cable channel 20. Each detection assembly 102 in-
cludes a channel element 22, a calculation unit 104 and
an antenna 106. Each channel element 22 is connected
to apreceding channel element 108 and a following chan-
nel element 110. It is to be understood that the following
and the foregoing description is thereby outlined from the
point of view of the detection assembly 102 in the middle
of the illustrated floor cable channel 20 but that the con-
ceptis applicable to all the different detection assemblies
102.

[0071] As illustrated in Fig. 10, the calculation unit 104
can be connected to a first neighboring calculation unit
112 via a first cable 114 and to a second neighboring
calculation unit 116 via a second cable 118. Thereby, the
first cable 114 extends into the preceding channel ele-
ment 108 and the second cable 118 extends into the
following channel element 110.

[0072] Fig. 11 shows an alternative configuration. The
calculation unit 104 is connected via the first cable 114
to a first neighboring calculation unit 112 located in a pre-
preceding channel element 120. Thereby, the pre-pre-
ceding channel element 120 corresponds to the channel
element preceding the preceding channel element 108.
Similarly, the calculation unit 104 is connected to a sec-
ond neighboring calculation unit 116 located in a post-
following channel element 122. In other words, every sec-
ond calculation unit 104 in the floor cable channel 20 is
connected so that essentially two chains of communica-
tion are formed. The cables are bypassed through the
preceding channel element and the following channel el-
ement, respectively. By making use of two chains of com-
munication it becomes possible to improve resilience
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against mechanical defects. For instance, if one line of
communication is damaged, there still exists another line
of communication so that at least part of the detections
can still be made. For better legibility, Fig. 11 does not
show the connection between each calculation unit 104
and antenna 106 in the channel elements.

[0073] Fig. 12 schematically illustrates a calculation
unit 104 of a detection assembly. The calculation unit
104 includes a voltage detection circuitry 124. Optionally,
the calculation unit 104 includes a data bus circuitry 126,
a terminal detection circuitry 128, a position detection
circuitry 130, a reconfiguration circuitry 132, a commu-
nication circuitry 134, a defect detection circuitry 136 and
an RFID reader circuitry 138. Thereby, the different com-
ponents (circuitries) can be partly or completely imple-
mented in soft- and/or hardware. It is possible that one
component fulfills the functionalities of multiple of the cir-
cuitries. In particular, the calculation unit 104 can corre-
spond to a microcontroller having multiple peripheral and
other electronic components connected thereto. The cal-
culation unit can also be referred to as a reader unit or
as an RFID reader.

[0074] The voltage detection circuitry 124 is configured
to detect whether power is provided to the calculation
unit 104 via the first cable or via the second cable. In
particular, this makes it possible to determine via which
of the two cables the calculation unit 104 is connected
to a decoder providing the power supply and receiving
the determined information from the passing sports tim-
ing transponders. It is thereby possible that the voltage
detection circuitry 124 includes a metal oxide semi-con-
ductor field-affect transistor that enables a through-
switching of electrical power from one calculation unit to
the next in the chain. Alternatively, it is possible that a
bipolar junction transistor (BJT), a relay or another switch
is used. Upon start-up of the detection assembly, i.e. up-
oninitial power connection, the voltage detection circuitry
124 determines from which side power is provided. Then,
a through-connection is initialized so that power is con-
nected through to the respective neighboring calculation
unit. During operation and in case power is lost (new set-
up, reconnection, reconfiguration etc.) a corresponding
memory portion is deleted and it is detected from which
of the first cable and second cable power is provided
anew.

[0075] The data bus circuitry 126 may provide a data
bus communication with further calculation units of fur-
ther detection assemblies connected via the first cable
and the second cable in a daisy chain. A data bus com-
munication thereby refers particularly to serial bus com-
munication that provides a communication with or without
a host device. In particular, it is possible that the data
bus circuitry 126 provides a CAN bus communication.
Alternatively, another bus system can be used, in partic-
ular a differential bus system such as RS-485. Also, Pow-
ernet can be used. The different calculation units con-
nected to one another in a chain may communicate with
a processing unit positioned in a decoder connected to
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the floor cable channel. A serial communication is estab-
lished.

[0076] The terminal detection circuitry 128 allows de-
tecting whether the calculation unit 104 is connected to
only one of the first neighboring calculation unit and the
second neighboring calculation unit. For instance, a re-
sistor may be switched to terminate the data bus if no
further calculation unitis connected. Upon initial start-up
the default operation is preferably that each of the calcu-
lation units in the chain terminates the data bus commu-
nication. If power is connected to the first calculation unit
in the chain, it is checked whether a neighboring calcu-
lation unit acts on one of the data pins of the bus com-
munication. Only if this is the case, the data bus is con-
nected through to the respective neighboring calculation
unit. This allows for assuring that the data bus commu-
nication can be established. In order to detect defects in
the data bus communication, a time-out functionality can
be implemented. If a predetermined time passes after no
data bus communication is possible, then the terminal
detection circuitry 128 again terminates the data bus
communication and only reestablishes the communica-
tion upon determining that the respective neighboring
calculation unit acts on one of the data pins. This makes
a reconfiguration during runtime possible.

[0077] The position detection circuitry 130 makes it
possible to detect a number of calculation units connect-
ed via the first cable and/or a number of calculation units
connected via the second cable. Thereby, the position
detection circuitry 130 can announce its presence on the
data bus upon start-up. In a centralized communication
scheme with a central host or master, it can then be at-
tributed a number corresponding to its position in the
chain from this master. Alternatively, it is also possible
that upon receipt of the start-up message from the new
calculation unit in the chain, all other calculation units
that are already presentin the chain provide a reply mes-
sage on the data bus so that the position detection cir-
cuitry can assess a number of calculation units already
present and can attribute a next higher number to itself
corresponding to its position in the chain.

[0078] Other possible solutions include that only the
other calculation unit with the currently highest ID replies.
[0079] The reconfiguration circuitry 132 allows for de-
tecting a change in a number of calculation units con-
nected via the first cable and/or a change in a number of
calculation units connected via the second cable. This
again allows for detecting a defect of one of the calcula-
tion units in the chain during runtime or a reconfiguration
of the floor cable channel during runtime.

[0080] The communication circuitry 134 may particu-
larly be suitable for communicating with a decoder and
a processing unit of this decoder that is connected via
the first cable or via the second cable. The communica-
tion circuitry 134 can thereby provide for a data bus com-
munication, preferably a CAN-bus communication. It is
possible that the communication circuitry 134 is config-
ured to receive from the decoder a synchronization signal

10

15

20

25

30

35

40

45

50

55

1"

for synchronizing operation of the calculation units in the
line of detection assembilies or in the chain of calculation
units, respectively. Further, it is possible that a position
information is received from the decoder indicating a po-
sition of the calculation unit in a chain of calculation units
from the point of view of the decoder. This position infor-
mation may form the basis for an efficient bus commu-
nication.

[0081] The defect detection circuitry 136 provides for
detecting defects in the calculation unit. In particular, the
defect detection circuitry 136 may be implemented in the
form of a separate integrated circuit. This makes it pos-
sible that even if a central microcontroller of the calcula-
tion unit 104 is defect, it is still possible to connect the
two neighboring calculation units with one another.
Thereby, this connection particularly includes a data
communication and a power connection. This defect de-
tection circuitry 136 makes it possible that an additional
safety against hardware failures is obtained. As soon as
a defect is detected, the respective calculation unit is
skipped so that at least part of the functionality of the
cable channel can be maintained.

[0082] The RFID reader circuitry 138 may particularly
correspond to the circuitry necessary for detecting a
passing RFID transponder. In particular, the calculation
unit may thereby correspond to an RFID reader. The sig-
nals obtained via the antenna are evaluated to determine
whether a passive RFID-tag corresponding to the sports
timing transponder has passed. If one passing passive
RFID-tag is detected, a corresponding passing time is
determined. In particular, it is still thereby possible that
a received signal strength (RSS) is evaluated. Alterna-
tively/additionally, however, it is possible that a phase
change of a signal is evaluated.

[0083] In Fig. 13 an embodiment of a floor cable chan-
nel 20 of the presentinvention is schematically illustrated.
The illustrated floor cable channel 20 includes six detec-
tion assemblies 102 that are connected to one another
to form a line. In Fig. 13 (a) the floor cable channel 20 is
in an operating position in which the different channel
elements 22 are arranged one behind the other along
their longitudinal axis. Fig. 13 (b) schematically illustrates
that by means of a rotational movement of the neighbor-
ing channel elements 22 versus one another in the di-
rection of the illustrated arrows the floor cable channel
20 can be brought into a transport position, as illustrated
in Fig. 13 (c). One of the rotational axes 140 is schemat-
ically illustrated in Fig. 13 (b). In the transport position
illustrated in Fig. 13 (c) the channel elements 22 of the
floor cable channel 20 are arranged parallel to each other.
[0084] By bringing the floor cable channel 20 from the
transport position into the operating position an easy set-
up of the race timing system of the present invention be-
comes possible. For instance, if multiple floor cable chan-
nels 20 have to be installed on site at a sports event, the
set-up is facilitated by making it possible that the different
floor cable channels 20 are transported to their respective
positionsin the transport position and deployed by means
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of the illustrated rotational movement.

[0085] Inorder to provide this rotation functionality, the
different channel elements 22 of the floor cable channel
20 are connected to their neighboring channel elements
by means of connection elements 142. These connection
elements 142 can be joint-like. For instance, a hook or
double hook representing a connection element 142 can
be clamped into corresponding receptacles in neighbor-
ing channel elements 22.

[0086] In Fig. 14 another embodiment of a race timing
system 16 of the present invention is schematically illus-
trated. The race timing system 16 includes a floor cable
channel 20 thatis connected to adecoder 18 and a further
decoder 144. The two decoders 18, 144 are arranged on
two different sides of the floor cable channel 20. On the
one hand, such a set-up can provide for redundancy if
one of the two decoders 18, 144 fails. On the other hand,
it is also possible that two separate chains of calculation
units asillustrated in Fig. 11 areindependently connected
to separate decoders 18, 144.

[0087] In Figs. 15 to 17 an embodiment of a detection
assembly 102 including a channel element 22, an anten-
na 106 and a calculation unit 104 is illustrated. The chan-
nel element 22 includes a top portion 150 and a bottom
portion 152 connectable to the top portion 150. Fig. 15
illustrates the detection assembly 102 with the top portion
150 covering the bottom portion 152 in which the antenna
106 and the calculation unit 104 are housed. Fig. 16
shows the bottom portion 152 of the channel element 22
without the antenna 106, the calculation unit 104 and the
connecting cables. Fig. 17 shows the bottom portion 152
with the antenna 106, the calculation unit 104 and the
corresponding cables therein. The connection between
the top portion 150 and the bottom portion 152 can be
implemented in the form of a snapping or clicking mech-
anism.

[0088] The antenna 106 and the calculation unit 104
may be arranged on two printed circuit boards being
stacked with a spacer layer between. Thereby, the spac-
er layer can particularly be implemented in the form of a
polystyrene layer. The antenna 106 can particularly be
implemented in the form of a patch antenna. By making
use of the polystyrene layer in between the calculation
unit 104 and the antenna 106 it becomes possible to ob-
tain a suitable directional characteristic of the antenna
106 in the desired direction (in particular upward when
the detection assembly is placed on the ground in order
to detect sports timing transponders of participants in a
sports event).

[0089] Referring to Figs. 15 to 17 the channel element
22 includes a first connection portion 154 for connecting
the channel element 22 to a preceding channel element
and a second connection portion 156 for connecting the
channel element 22 to a following channel element. As
illustrated and as also explained above, the connection
can thereby, e.g., be implemented in the form of one or
multiple connection elements 142 that are designed to
clamp to corresponding protrusions 158.
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[0090] The channel element 22 includes a center pro-
tection area 160 in which the antenna 106 is received.
Further, the channel element 22 includes afirst protection
area 162 for receiving a first cable 114 and a second
protection area 166 for receiving a second cable 118.
Thereby, the first protection area 162 connects the center
protection area 160 to the first connection portion 154,
i.e. the connection portion connecting the channel ele-
ment to a preceding channel element. Thus, a cable can
be guided from the center protection area 160 to the first
connection portion 154. The second protection area 166
connects the center protection area 160 to the second
connection portion 156. In addition, the channel element
22 includes a bypass protection area 170 that connects
the first connection portion 154 to the second connection
portion 156. In this respect the term connect means that
respective protection area is designed to house and pro-
tect a respective connection cable.

[0091] In the illustrated embodiment, the center pro-
tection area 160, the first protection area 162 and the
second protection area 166 correspond to cavities
formed between the top portion 150 and the bottom por-
tion 152. In particular, the cavities are formed out in the
bottom portion 152 and are covered by flat segments of
the top portion 150.

[0092] Thechannelelement22 ofthe presentinvention
thereby makes it possible thatin a line of multiple channel
elements that are connected at their respective connec-
tion portions, the calculation units in every second chan-
nel element are connected to one another (for data and
power transfer). Thus, the second cable 118 of one de-
tection assembly connects the calculation unit of this de-
tection assembly to a calculation unit in a channel ele-
ment that follows the following channel element. The sec-
ond cable 118 is thereby guided through the bypass pro-
tection area 170 of the following channel element.
[0093] Fig. 18 schematically illustrates a sectional view
of a channel element of the present invention. As illus-
trated, the top portion 150 overlaps the bottom portion
152 in a direction orthogonal to a longitudinal axis of the
channel element (right-left-direction in Fig. 18). In the il-
lustrated embodiment, the overlap thereby corresponds
to flexible protrusion portions 172 on both sides of the
top portion 150. These flexible protrusion portions 172
are designed to accommodate unevenness of the under-
lying surface. The flexible protrusion portions 172 thereby
extend along the longitudinal axis of the channel element
so that over the entire length of the channel element the
top portion can provide for a direct contact of the channel
element 22 with the underlying surface.

[0094] In Fig. 19 an embodiment of a floor cable chan-
nel 20 comprising four detection assemblies and four
channel elements is illustrated. The following description
and explanation is to be understood from the perspective
of the second channel element 22 or detection assembly
102 from the left side but can be transferred to others in
the line and to longer/shorter floor cable channels.
[0095] The channel element 22 is connected at its first
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connection portion 154 to a preceding channel element
108 and, at its second connection portion 156, to a fol-
lowing channel element 110. In the illustrated embodi-
ment, the preceding first connection portion 154a of the
preceding channel element 108 is connected to the first
connection portion 154 of the channel element 22. The
following second connection portion 156b is connected
to the second connection portion 156 of the channel el-
ement22. The first cable 114 runs from the first protection
area 162 to the preceding bypass protection area 170a
of the preceding channel element 108. The second cable
118 in the second protection area 166 is guided to the
following bypass protection area 170b in the following
channel element 110. Consequently and as explained
above, the calculation units in every second detection
assembly are connected. In the illustrated example, the
calculation unit in the preceding channel element 108 is
connected to the calculation unit in the following channel
element 110 by means of a cable running through the
bypass protection area 170 of the channel element 22.

[0096] As illustrated in Fig. 19, the cable outlets of the
first protection area 162 and the bypass protection area
170 at the first connection portion 154 are (optionally)
arranged at a different distance from one another than
the cable outlets of the second protection area 166 and
the bypass protection area 170 at the second connection
portion 156. Thereby, the first connection portion 154 can
only be connected to a preceding first connection portion
154a of the preceding channel element 108. This con-
struction makes it possible to avoid a crossing of the ca-
bles, which again results in an additional increase in ro-
bustness.

[0097] As illustrated in Figs. 20 and 21, it is thereby
possible that either both chains of calculation units are
connected on one side of the cable channel (left side in
Fig. 20) or that the different chains are connected on two
sides of the floor cable channel 20 (Fig. 21).

[0098] In Fig. 22 the bottom portion 152 of a channel
element 22 is schematically illustrated. In the example,
the bypass protection area 170 is designed to include a
relay portion 174 in addition to a terminal portion 176.
Thereby, the relay portion 174 is designed to connect the
first connection portion 154 to the second connection por-
tion 156, i.e. to guide a cable through the entire channel
element 22 between two corresponding cable outlets. On
the other hand, the terminal portion 176 is designed to
store an end section of a cable in the bypass protection
area 170. A cable in the bypass protection area can al-
ternatively be placed in the terminal portion 176 or in the
relay portion 174. Thus, an overlap of the cable can be
prevented in case the channel element 22 represents the
last channel element in a floor cable channel. In the by-
pass protection area 170 a cable originating from a pre-
ceding channel element can be housed and protected
from environmental impacts. In order to prevent an over-
lap of this cable out of the channel element 22, the cable
can be stored in the terminal portion 176 (by a user) if no
further channel elements are to be connected.
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[0099] In particular, the different circuitries are de-
scribed with respect to their function.

[0100] This functionality can be obtained by soft-
and/or hardware. For instance, it is possible that the re-
spective functionality is partly or completely implemented
in a software running on a microcontroller. Thus, each
calculation unit may include a microcontrollerimplement-
ing the respective functions either alone or in communi-
cation and interaction with further passive or active elec-
trical components such as resistors, capacitors and in-
ductors.

[0101] The descriptionis intended to be illustrative, but
not limiting the scope of the appended claims.

Claims

1. Decoder (18) for a race timing system (16), compris-
ing:

a reader interface (24) for receiving detections
of sports timing transponders (14) passing an
antenna (106);

a cable connection interface (26) for connecting
a network cable and/or a computer interface ca-
ble;

a user interface (28) for providing configuration
feedback to a user;

a processing unit (84) for determining passing
times of participants (10) in a sports event based
on the detections; and

a housing (30) for protecting the processing unit
from environmental impact, wherein

the user interface is included in the decoder and
is arranged on a top side of the housing and on
an outside of the housing for providing user ac-
cess and the cable connection interface (26) is
arranged under a protective flap (42) thatis con-
figured to provide user access to the cable con-
nection interface in an open state and to shield
the cable connection interface (26) from envi-
ronmental impact in a closed state.

2. Decoder(18)asclaimedinclaim 1, wherein the read-
er interface (24) includes

a passive RFID connector (58) for connecting
to RFID reader circuitry (138) having an antenna
(106) connected thereto and for receiving de-
tections of passive sports timing transponders
(14) from the RFID reader circuitry, said passive
RFID connector preferably corresponding to a
cable connector arranged on the outside of the
housing (30); and/or

a loop antenna connector (60) for connecting to
an induction loop for communicating with active
sports timing transponders, said loop antenna
connector preferably corresponding to a cable
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connector arranged on the outside of the hous-
ing.

3. Decoder (18) as claimed in any one of the preceding

claims, wherein the protective flap (42)

is configured to cover an upper portion of a front
side of the housing (30) and is pivotably hinged
about a pivot axis (44) substantially parallel to
the top side of the housing and the front side of
the housing, said pivot axis preferably lying in a
top side plane of the housing; and/or

has a curved shape, in particular spanning an
angle of about 90 °.

Decoder (18) as claimed in any one of the preceding
claims, wherein the user interface (28)

includes a water-resistant display (32), preferably a
monochrome LCD display and/or a display with a
multicolor screen backlighting.

Decoder (18) as claimed in any one of the preceding
claims, wherein

a lower portion of the protective flap (42) is con-
figured to cover a section of the housing (30)
below the cable connection interface (26) in the
closed state; and/or

the housing includes a brush extension (54)
reaching to a lower portion of the protective flap
in the closed state for allowing a network cable
and/or a computer interface cable to pass
through the brush extension to connect to the
cable connection interface albeit maintaining a
barrier for environmental impact, in particular
splash water.

Decoder (18) as claimed in any one of the preceding
claims, wherein the housing (30)

includes a top connection portion (64) in an area
of the top side of the housing and a matching
bottom connection portion (66) in the area of a
bottom side of the housing for allowing a stack-
ability of multiple decoders; and

preferably includes a recess (68) in the area of
the bottom side of the housing matching a space
for opening and closing a protective flap (42) of
a below-stacked further decoder.

Decoder (18) as claimed in any one of the preceding
claims, wherein

the housing (30) includes two battery compart-
ments (70) for housing two batteries and a bat-
tery fixation mechanism (76) configured to fixate
a battery in a first battery compartment while al-
lowing a replacement of a battery in a second
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battery compartment;

the battery fixation mechanism includes two fur-
ther protective flaps (72) for closing the two bat-
tery compartments and a closing element (78)
for securing the further protective flaps in a
closed state;

said closing element is configured to simultane-
ously close both further protective flaps to fixate
two batteries in the two battery compartments
in afirst position and selectively close one of the
further protective flaps while opening the other
of the further protective flaps in a second and
third position to fixate one battery while allowing
a replacement of the other; and

said closing element is preferably pivotable be-
tween the first, second and third positions.

Decoder (18) as claimed in claim 7, wherein the two
further protective flaps (72)

are transparent to allow the user to visually as-
sess a presence and/or a charging state indica-
tion of batteries in the two battery compartments
(70); and/or

are arranged on a same side of the decoder as
the protective flap (42).

Decoder (18) as claimed in any one of the preceding
claims, including a ventilation unit (86) for ventilating
aninside of the housing (30) with outside air, wherein
a ventilation strength is controlled based on a read-
ing of a temperature sensor (88) and a humidity sen-
sor (90) included in the decoder.

Decoder (18) as claimed in any one of the previous
claims, including a ventilation outlet (45) connecting
an inside of the housing (30) with an outside and a
ventilation inlet (47) connecting the outside with the
inside, wherein

the ventilation outlet and the ventilation inlet are
arranged under the protective flap (42); and
the protective flap preferably includes a barrier
protrusion (43) for forming an airflow barrier be-
tween the ventilation outlet and the ventilation
inlet under the protective flap in the closed state,
said barrier protrusion particularly including an
opening for a plug of a power cable so that the
plug closes the barrier protrusion when plugged
in.

Decoder (18) as claimed in any one of the preceding
claims, including an RFID chip (92) for carrying in-
formation on the decoder, in particular an identifica-
tion information for identifying the decoder, wherein
said RFID chip is preferably programmable via the
processing unit (84).
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Decoder (18) as claimed in any one of the preceding
claims, including a bumper element (80) for placing
the decoder on an underlying surface, said bumper
element having a protrusion (82) on a side of the
housing (30) opposite to the side of the protective
flap (42) so that placing the decoder in a position in
which the cable connection interface (26) faces up-
wards will cause the decoder to tip over.

Decoder (18) as claimed in any one of the preceding
claims, wherein the processing unit (84) is config-
ured to synchronize operation of multiple RFID read-
er circuitries (138) connected in a daisy chain via the
reader interface (24).

Decoder (18) as claimed in any one of the preceding
claims, including

an active RFID reader processing circuit (94) for
determining passing times of active sports tim-
ing transponders;

a heating unit (96) for heating a battery in a bat-
tery compartment (70), said heating unit prefer-
ably including an aluminum board; and/or

a communication unit (98) for communicating
via a mobile communication network having a
first SIM module for receiving a first physical or
virtual SIM card and a second SIM module for
receiving a second physical or virtual SIM card,
wherein preferably the first SIM module is ac-
cessible for the user and the second SIM module
is not accessible for the user.

Race timing system (16) comprising:

a decoder (18) as claimed in any one of the pre-
ceding claims; and

a detection assembly (102) including an anten-
na (106) and a calculation unit (104) connected
to the antenna, said antenna and calculation unit
being positioned in a channel element (22),
wherein said calculation unit includes RFID
reader circuitry (138).

Patentanspriiche

1.

Dekoder (18) fir ein Zeitmesssystem (16), umfas-
send:

eine Leserschnittstelle (24) zum Empfangen
von Detektionen von Sportzeitmesstranspon-
dern (14), die an einer Antenne (106) vorbei-
kommen;

eine Kabelanschlussschnittstelle (26) zum An-
schlielRen eines Netzwerkkabels und/oder eines
Computerschnittstellenkabels;

eine Benutzerschnittstelle (28) zum Bereitstel-
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len einer Konfigurationsriickmeldung fiir einen
Benutzer;

eine Verarbeitungseinheit (84) zum Bestimmen
von Passierzeiten von Teilnehmern (10) einer
Sportveranstaltung basierend auf den Detekti-
onen; und

ein Gehause (30) zum Schiitzen der Verarbei-
tungseinheit vor Umwelteinflissen, wobei

die Benutzerschnittstelle in dem Dekoder ent-
halten und auf einer Oberseite des Gehauses
sowie auf einer Aullenseite des Gehauses an-
geordnet ist, um einen Benutzerzugang bereit-
zustellen, und die Kabelanschlussschnittstelle
(26) unter einer Schutzklappe (42) angeordnet
ist, die derart gestaltet ist, dass ein Benutzerzu-
gang zu der Kabelanschlussschnittstelle in ei-
nem offenen Zustand mdglich ist und dass die
Kabelanschlussschnittstelle (26) in einem ge-
schlossenen Zustand vor Umwelteinfliissen ge-
schutzt ist.

2. Dekoder (18) nach Anspruch 1, wobei die Leser-

schnittstelle (24) umfasst

einen passiven RFID-Verbinder (58) zum Ver-
binden mit einer RFID-Leserschaltung (138)
umfassend eine damit verbundene Antenne
(106) und zum Empfangen von Detektionen
passiver Sportzeitmesstransponder (14) von
der RFID-Leserschaltung, wobei dieser passive
RFID-Verbinder vorzugsweise einem auf der
AuBenseite des Gehauses (30) angeordneten
Kabelverbinder entspricht; und/oder

einen Schleifenantennen-Stecker (60) zum Ver-
binden einer Induktionsschleife zum Kommuni-
zieren mit aktiven Sportzeitmesstranspondern,
wobei dieser Schleifenantennen-Stecker vor-
zugsweise einem auf der AuRenseite des Ge-
hauses angeordneten Kabelverbinder ent-
spricht.

3. Dekoder (18) nach einem der vorstehenden Anspru-

che, wobei die Schutzklappe (42)

derart gestaltet ist, dass sie einen oberen Teil
einer Vorderseite des Gehauses (30) abdeckt
und um eine Drehachse (44) drehbar gelagert
ist, die im Wesentlichen parallel zur Oberseite
des Gehauses und zur Vorderseite des Gehau-
ses ist, wobei diese Drehachse vorzugsweise in
einer Ebene der Oberseite des Gehauses liegt;
und/oder

eine gebogene Form aufweist, insbesondere
umfassend einen Winkel von ungefahr 90 °.

4. Dekoder (18) nach einem der vorstehenden Anspri-

che, wobei die Benutzerschnittstelle (28)
eine wasserfeste Anzeige (32) aufweist, vorzugs-
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weise eine einfarbige LCD-Anzeige und/oder eine
Anzeige mit einer mehrfarbigen Hintergrundbe-
leuchtung.

Dekoder (18) nach einem der vorstehenden Anspri-
che, wobei

ein unterer Teil der Schutzklappe (42) derart ge-
staltet ist, dass er in dem geschlossenen Zu-
stand einen Abschnitt des Gehauses (30) unter
der Kabelanschlussschnittstelle (26) abdeckt;
und/oder

das Gehause eine Birstenverlangerung (54)
aufweist, die im geschlossenen Zustand bis zu
einem unteren Teil der Schutzklappe reicht, da-
mit ein Netzwerkkabel und/oder ein Computer-
schnittstellenkabel durch die Birstenverlange-
rung passt, um an die Kabelanschlussschnitt-
stelle anzubinden und gleichzeitig eine Barriere
zum Schutz vor Umwelteinfliissen, insbesonde-
re vor Spritzwasser, aufrechtzuerhalten.

Dekoder (18) nach einem der vorstehenden Anspri-
che, wobei das Gehause (30)

einen oberen Verbindungsteil (64) in einem Be-
reich der Oberseite des Gehauses und einen
dazu passenden unteren Verbindungsteil (66)
im Bereich einer Unterseite des Gehauses auf-
weist, um eine Stapelfahigkeit mehrerer Deko-
der zu ermdglichen; and

vorzugsweise eine Aussparung (68) im Bereich
der Unterseite des Gehauses aufweist, die ei-
nem Raum zum Offnen und SchlieRen einer
Schutzklappe (42) eines weiteren darunter ge-
stapelten Dekoders entspricht.

Dekoder (18) nach einem der vorstehenden Anspri-
che, wobei

das Gehause (30) zwei Batteriefacher (70) zur
Aufnahme von zwei Batterien sowie einen Bat-
teriebefestigungsmechanismus (76) aufweist,
der derart gestaltet ist, dass eine Batterie in ei-
nem ersten Batteriefach festgelegt ist, wahrend
eine Batterie in einem zweiten Batteriefach aus-
getauscht werden kann;

der Batteriebefestigungsmechanismus zwei
weitere Schutzklappen (72) zum SchlielRen der
beiden Batteriefacher sowie ein Verschlussele-
ment (78)zum Sichern der weiteren Schutzklap-
pen in einem geschlossenen Zustand aufweist;
dieses Verschlusselement derart gestaltet ist,
dass es in einer ersten Stellung gleichzeitig bei-
de weiteren Schutzklappen schliet, um zwei
Batterien in den zwei Batteriefachern zu fixieren
und in einer zweiten und dritten Stellung wahl-
weise eine derweiteren Schutzklappen schliel3t,
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wahrend die andere der weiteren Schutzklap-
pen gedffnet wird, um eine Batterie festzulegen
und die andere auszutauschen; und

dieses Verschlusselement vorzugsweise zwi-
schen der ersten, zweiten und dritten Stellung
drehbar ist.

Dekoder (18) nach Anspruch 7, wobei die zwei wei-
teren Schutzklappen (72)

transparent sind, um dem Benutzer eine visuelle
Erkennung des Vorhandenseins von Batterien
und/oder einer Ladezustandsanzeige von Bat-
terien in den zwei Batteriefachern (70) zu er-
moglichen; und/oder

auf derselben Seite des Dekoders wie die
Schutzklappe (42) angeordnet sind.

Dekoder (18) nach einem der vorstehenden Anspru-
che mit einer Beliiftungseinheit (86) zum Bellften
einer Innenseite des Gehauses (30) mit AuRenluft,
wobei

eine Beliftungsstarke basierend auf einem Mess-
wert eines Temperaturfihlers (88) sowie eines
Feuchtigkeitsfihlers (90)im Dekoder gesteuert wird.

Dekoder (18) nach einem der vorstehenden Anspru-
che mit einem Liftungsauslass (45), der einen In-
nenbereich des Gehauses (30) mit einem AulRenbe-
reich verbindet, und einem Liftungseinlass (47), der
den AulRenbereich mit dem Innenbereich verbindet,
wobei

der Liuftungsauslass und der Luftungseinlass
unter der Schutzklappe (42) angeordnet sind;
und

die Schutzklappe vorzugsweise eine vorstehen-
de Barrierekante (43) zum Bilden einer Luftstro-
mungsbarriere zwischen dem Liftungsauslass
und dem Luftungseinlass unter der Schutzklap-
pe im geschlossenen Zustand aufweist, wobei
diese vorstehende Barrierekante insbesondere
eine Offnung fiir einen Stecker eines Stromka-
bels aufweist, so dass der Stecker die vorste-
hende Barrierekante schlie3t, wenn er einge-
steckt ist.

Dekoder (18) nach einem der vorstehenden Anspru-
che mit einem RFID-Chip (92) zum Ubertragen von
Informationen zu dem Dekoder, insbesondere einer
Identifizierungsinformation zur Identifikation des De-
koders, wobei

dieser RFID-Chip vorzugsweise uber die Verarbei-
tungseinheit (84) programmierbar ist.

Dekoder (18) nach einem der vorstehenden Anspru-
che mit einem StoRdampferelement (80) zum Ab-
stellen des Dekoders auf einer darunterliegenden
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Flache, wobeidas StoRdampferelement einen Uber-
stand (82) auf einer Seite des Gehauses (30) ge-
genuber der Seite der Schutzklappe (42) aufweist,
so dass das Abstellen des Dekoders in einer Stel-
lung, in der die Kabelanschlussschnittstelle (26)
nach oben zeigt, zum Kippen des Dekoders fiihren
wird.

Dekoder (18) nach einem der vorstehenden Anspri-
che, wobei die Verarbeitungseinheit (84) zum Syn-
chronisieren eines Betriebs mehrerer RFID-Leser-
schaltungen (138) konfiguriert ist, die in einer Rei-
henschaltung lber die Leserschnittstelle (24) ange-
bunden sind.

Dekoder (18) nach einem der vorstehenden Anspri-
che mit

einer aktiven RFID-Leserverarbeitungsschal-
tung (94) zum Bestimmen von Passierzeiten ak-
tiver Sportzeitmesstransponder;

einer Heizvorrichtung (96) zum Erwarmen einer
Batterie in einem Batteriefach (70), wobei diese
Heizvorrichtung vorzugsweise eine Aluminium-
platte aufweist; und/oder

einer Kommunikationseinheit (98) zum Kommu-
nizieren uber ein Mobilkommunikationsnetz-
werk, die ein erstes SIM-Modul zum Aufnehmen
einer ersten physischen oder virtuellen SIM-
Karte sowie ein zweites SIM-Modul zum Auf-
nehmen einer zweiten physischen oder virtuel-
len SIM-Karte aufweist, wobei vorzugsweise
das erste SIM-Modul fir den Benutzer zugang-
lich und das zweite SIM-Modul fur den Benutzer
nicht zuganglich ist.

Zeitmesssystem (16) umfassend:

einen Dekoder (18) nach einem der vorstehen-
den Anspriiche; und

eine Erfassungsanordnung (102) mit einer An-
tenne (106) und einer mit der Antenne verbun-
denen Recheneinheit (104), wobei sich die An-
tenne und die Recheneinheit in einem Kanale-
lement (22) befinden, wobei diese Rechenein-
heit eine RFID-Leserschaltung (138) aufweist.

Revendications

1.

Décodeur (18) pour un systéme de synchronisation
de course (16), comprenant :

une interface de lecteur (24) pour recevoir des
détections de transpondeurs de chronométrage
sportif (14) passant devant une antenne (106) ;
une interface de connexion de cable (26) pour
connecter un cable réseau et/ou un céable d’in-
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terface informatique ;

une interface d’utilisateur (28) pour fournir un
retour de configuration a un utilisateur ;

une unité de traitement (84) pour déterminer les
temps de passage des participants (10) a un
événement sportif surlabase des détections ; et
un boitier (30) pour protéger I'unité de traitement
des impacts environnementaux, dans lequel
I'interface d'’utilisateur est incluse dans le déco-
deur et est disposée sur un cété supérieur du
boitier et sur un extérieur du boitier pour fournir
un acces d’utilisateur et I'interface de connexion
de cable (26) est disposée sous un volet de pro-
tection (42) qui est configuré pour fournir un ac-
cés d'utilisateur a l'interface de connexion de
cable dans un état ouvert et pour protéger I'in-
terface de connexion de cable (26) des impacts
environnementaux dans un état fermé.

2. Décodeur (18) selon la revendication 1, dans lequel

I'interface de lecteur (24) comprend

un connecteur RFD passif (58) pour se connec-
ter a un circuit de lecteur RFD (138) ayant une
antenne (106) connectée a celui-ci et pour re-
cevoirdes détections de transpondeurs de chro-
nomeétrage sportif passifs (14) provenant du cir-
cuitde lecteur RFD, ledit connecteur RFD passif
correspondant de préférence a un connecteur
de cable disposé a I'extérieur du boitier (30) ;
et/ou

un connecteur d’antenne en boucle (60) pour se
connecter a une boucle d’induction pour com-
muniquer avec des transpondeurs de chrono-
métrage sportif actifs, ledit connecteur d’anten-
ne en boucle correspondant de préférence a un
connecteur de cable disposé al’extérieur du boi-
tier.

3. Décodeur (18) selon une quelconque des revendi-

cations précédentes, dans lequel le volet de protec-
tion (42)

estconfiguré pour recouvrir une partie supérieu-
re d’'un c6té avant du boitier (30) et est articulé
de maniére pivotante autour d’un axe de pivo-
tement (44) sensiblement parallele au coté su-
périeur du botftier et au cété avant du boitier,
ledit axe de pivotement se trouvant de préféren-
ce dans un plan latéral supérieur du boitier ;
et/ou

a une forme incurvée, en particulier s’étendant
sur un angle d’environ 90°.

Décodeur (18) selon une quelconque des revendi-
cations précédentes, dans lequel l'interface d’utili-
sateur (28)

comprend un écran résistant a I'eau (32), de préfeé-
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rence un écran LCD monochrome et/ou un écran
avec un rétroéclairage d’écran multicolore.

Décodeur (18) selon une quelconque des revendi-
cations précédentes, dans lequel

une partie inférieure du volet de protection (42)
est configurée pour recouvrir une section du boi-
tier (30) sous l'interface de connexion de céble
(26) dans I'état fermé ; et/ou

le boitier comprend une extension de brosse
(54) atteignant une partie inférieure du volet de
protection dans I'état fermé pour permettre a un
cable réseau et/ou a un cable d’interface infor-
matique de passer a travers I'extension de bros-
se pour se connecter a l'interface de connexion
de cable tout en maintenant une barriére contre
les impacts environnementaux, en particulier les
éclaboussures d’eau.

Décodeur (18) selon une quelconque des revendi-
cations précédentes, dans lequel le boitier (30)

comprend une partie de connexion supérieure
(64) dans une zone du coté supérieur du boitier
etune partie de connexion inférieure correspon-
dante (66) dans la zone d’'un c6té inférieur du
boitier pour permettre une empilabilité de plu-
sieurs décodeurs ; et

comprend de préférence un évidement (68)
dans la zone du c6té inférieur du boitier corres-
pondant a un espace pour ouvrir et fermer un
volet de protection (42) d’un autre décodeur em-
pilé en dessous.

Décodeur (18) selon une quelconque des revendi-
cations précédentes, dans lequel

le boitier (30) comprend deux compartiments de
batterie (70) pour loger deux batteries et un mé-
canisme de fixation de batterie (76) configuré
pour fixer une batterie dans un premier compar-
timent de batterie tout en permettant un rempla-
cement d’'une batterie dans un deuxieme com-
partiment de batterie ;

le mécanisme de fixation de batterie comprend
deux autres volets de protection (72) pour fer-
mer les deux compartiments de batterie et un
élément de fermeture (78) pour fixer les autres
volets de protection dans un état fermé ;

ledit élément de fermeture est configuré pour
fermer simultanément les deux autres volets de
protection pour fixer deux batteries dans les
deux compartiments de batterie dans une pre-
miere position et fermer sélectivement I'un des
autres volets de protection tout en ouvrant
'autre des autres volets de protection dans une
deuxiéme et une troisieme position pour fixer
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34

une batterie tout en permettant un remplace-
ment de l'autre ; et

ledit élément de fermeture est de préférence pi-
votant entre les premiére, deuxiéme et troisieme
positions.

Décodeur (18) selon la revendication 7, dans lequel
les deux autres volets de protection (72)

sont transparents pour permettre a I'utilisateur
d’évaluer visuellement une présence et/ou une
indication de I'état de charge des batteries dans
les deux compartiments de batteries (70) ; et/ou
sont disposés sur un méme co6té du décodeur
que le volet de protection (42).

Décodeur (18) selon une quelconque des revendi-
cations précédentes, comprenant une unité de ven-
tilation (86) pour ventiler I'intérieur du boftier (30)
avec de l'air extérieur, dans lequel

une force de ventilation est régulée sur labase d’'une
lecture d’'un capteur de température (88) et d’'un cap-
teur d’humidité (90) inclus dans le décodeur.

Décodeur (18) selon une quelconque des revendi-
cations précédentes, comprenant une sortie de ven-
tilation (45) raccordant I'intérieur du boitier (30) a
I'extérieur et une entrée de ventilation (47) raccor-
dant I'extérieur a l'intérieur, dans lequel

la sortie de ventilation et I'entrée de ventilation
sont disposées sous le volet de protection (42) ;
et

le volet de protection comprend de préférence
une protubérance de barriere (43) pour former
une barriere d’écoulement d’air entre la sortie
de ventilation et I'entrée de ventilation sous le
volet de protection a I'état fermé, ladite protubé-
rance de barriere comprenant notamment une
ouverture pour une fiche d’'un cable d’alimenta-
tion de sorte que la fiche ferme la protubérance
de barriére lorsqu’elle est branchée.

Décodeur (18) selon une quelconque des revendi-
cations précédentes, comprenant une puce RFID
(92) destinée a transporter des informations sur le
décodeur, en particulier des informations d’identifi-
cation pour identifier le décodeur, dans lequel
ladite puce RFD est de préférence programmable
via l'unité de traitement (84).

Décodeur (18) selon une quelconque des revendi-
cations précédentes, comprenant un élément de pa-
re-chocs (80) destiné a placer le décodeur sur une
surface sous-jacente, ledit élément de pare-chocs
présentant une protubérance (82) sur un c6té du boi-
tier (30) opposé au cbté du volet de protection (42)
de sorte que le fait de placer le décodeur dans une
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position dans laquelle l'interface de connexion de
cable (26) est tournée vers le haut provoquera le
basculement du décodeur.

13. Décodeur (18) selon une quelconque des revendi- %
cations précédentes, dans lequel
'unité de traitement (84) est configurée pour syn-
chroniser le fonctionnement de multiples circuits de
lecteur RFID (138) connectés en guirlande via I'in-
terface de lecteur (24). 10

14. Décodeur (18) selon une quelconque des revendi-
cations précédentes, comprenant

un circuit de traitement de lecteur RFID actif (94) 15
pour déterminer les temps de passage de trans-
pondeurs de chronométrage sportif actifs ;

une unité de chauffage (96) pour chauffer une
batterie dans un compartiment de batterie (70),
ladite unité de chauffage comprenant de préfé- 20
rence une carte en aluminium ; et/ou

une unité de communication (98) pour commu-
niquer via un réseau de communication mobile
ayant un premier module SIM pour recevoir une
premiére carte SIM physique ou virtuelle et un 25
deuxiéeme module SIM pour recevoir une
deuxiéme carte SIM physique ou virtuelle, dans
lequel de préférence le premier module SIM est
accessible pour I'utilisateur et le deuxieme mo-
dule SIM n’est pas accessible pour 'utilisateur. 30

15. Systeme de synchronisation de course (16)
comprenant :

un décodeur (18) selon une quelconque des re- 35
vendications précédentes ; et

un ensemble de détection (102) comprenant
une antenne (106) et une unité de calcul (104)
connectée a I'antenne, ladite antenne et ladite
unité de calcul étant positionnées dans un élé- 40
ment de canal (22), dans lequel ladite unité de
calcul comprend un circuit de lecteur RFID
(138).
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